1. 



Appl. No. 10/501,269 

Amdt. dated May 23. 2006 

Reply to Office Action of January 23, 2006 



Anfiendments to the Claims 

This listing of claims will replace all prior versions and listings of claims in the application: 

Listing of Claims: 
Claims 1-14 (cancelled) 

Claim 15 (currently amended): A method of laser beam welding comprising: 

a) employ i ng a sh iel ding gas mixtur e , sa i d m i xtur e compri si ng nitrog e n and 

h eli um; 

b) e mp l oying a l as e r b e am, wh e re i n tho las e r pow e r of said l aser beam i s 

b e tw ee n about 0.5 kW and about 30 kW. 

^ adjusting tho composition of sa i d mixture in r e lation to th e pow e r or pow e r 

d e nsity of said l aser b e am; and 
d) i ncreasing the proport i on of h eli um in said m i xtur e when sa i d las e r pow e r 

or donoity io incr e as e d. 

a) providing both a nitrogen containing gas and a helium containing gas; 

b) producing a shielding gas mixture by on site mixing, with a gas mixer 
means, the nitrogen containing gas and the helium containing gas, 
wherein the shielding gas mixture thereby consists essentially of nitrogen 
and helium; 

c) providing a laser beam having a laser beam power of between about 0.5 
kW and about 30 kW; 

d) adjusting the composition of the shielding gas mixture, with the gas mixer 
means, in response to fluctuations in the power or power density of the 
laser beam by increasing the proportion of helium in the shielding gas 
mixture when the laser power or power density is increased; 

e) shielding the laser beam with the shielding gas mixture, wherein the helium 
volume proportion of the shielding gas mixture is between about 30% and 
about 80%; and 

f) welding at least one workpiece with the laser beam and the shielding gas 
mixture. 

Claim 16 (cancelled) 
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Claim 17 (previously presented): The method of claim 15, wherein said laser power is 
between about 5 kW and about 20kW. 

Claim 1 8 (cancelled) 

Claim 19 (cancelled) 

Claim 20 (cancelled) 

Claim 21 (cancelled) 

Claim 22 (previously presented): The method of claim 21. wherein said mixture 
consists essentially of: 

a) a helium volume proportion of about 30% to about 80%; and 

b) a nitrogen volume proportion of about 20% to about 70%. 

Claim 23 (cancelled) 

Claim 24 (currently amended): A method of laser beam welding with a shielding gas 
mixture, said mixture comprising helium and nitrogen, wherein the volume proportion of 
said helium in said mixture furth e r comprises at l east on e m e mber colooted from th e 
group consisting of: 

a> about 1 % to about 30% for a laser beam power of about 0.5 kW to about 4 
kW[[;]L 

b) about 30% to about 50% for a las e r b e am pow e r of about A kW to about 8 

kW; and 

c) about 50% to about 70% for a las e r b e am pow e r of about 8 kW to 12 kW. 

said mixture comprises about 50% to about 70% for a laser beam power of 
about 8 kW to about 12kW. 

Claim 25 (currently amended): A method for laser beam welding with a shielding 
gas mixture, said mixture comprising helium and nitrogen, wherein the volume proportion 
of said helium in said mixture furth e r comprises at l e ast on e m e mb e r s e l e ct e d from th e 
group con s i s t i ng of: 
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a> about 1 % to about 30% for a laser beam power density of about 500 

kW/cm^ to about 2000 k\N/cm^[[]\i 
b) about 30% to about 60% for a l as e r b e am pow e r d e ns i ty of 2000 kW/om^ 

to about ^000 kW/cm^ ^aftd 
about 50% to about 70% for a l aser b e am pow e r d e nsity of 4000 kW/cm^ 

to about 10000 kW/Gm^ 

Claim 26 (cancelled) 
Claim 27 (cancelled) 

Claim 28 (previously presented): A method of laser beam welding with a shielding gas 
mixture comprising helium and nitrogen, wherein the volume proportion of said helium in 
said mixture is a function of the power density such that: 

28 X ln(0p) - 207 ^ %He £ 32.3 x In(Op) - 207 

wherein: 

a) In(cl)p) represents the natural logarithm of said power density expressed in 
kW/cm^; and 

b) %He represents the volume percentage of helium in nitrogen of said gas 
mixture. 

Claim 29 (previously presented): The process of claim 28, wherein said volume 
proportion of said helium in said mixture is a function of said power density such that: 
28.5 X ln(0p) - 207 ^ %He ^ 31.5 x ln(<Pp) - 207. 

Claim 30 (previously presented): The process of claim 29, wherein said volume 
proportion of said helium in said mixture is a function of said power density such that: 

29 X ln(<Dp) - 207 ^ %He s 31 x ln(0p) - 207. 

Claim 31 (new): A method of laser beam welding with a shielding gas mixture, said 
mixture comprising helium and nitrogen, wherein the volume proportion of said helium in 
said mixture comprises about 30% to about 50% for a laser beam power of about 4 kW to 
about 8 kW. 
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Claim 32 (new): A method of laser beam welding with a shielding gas mixture, said 
mixture comprising helium and nitrogen, wherein the volume proportion of said helium in 

Claim 33 (new): A method of laser beam welding with a shielding gas mixture, said 
mixture comprising helium and nitrogen, wherein the volume proportion of said helium in 
said mixture comprises about 30% to about 50% for a laser beam power density of about 
2000 kW/cm^ to about 4000 kw/cm^. 

Claim 34 (new): A method of laser beam welding with a shielding gas mixture, said 
mixture comprising helium and nitrogen, wherein the volume proportion of said helium in 
said mixture comprises about 50% to about 70% for a laser beam power density of about 
4000 kW/cm^ to about 10000 kw/cm^ 
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